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(54) yCTPOfiCTBO J\f\9\ BblllPABJIEHUH 
OBCAflHOfl KO/IOHHbl 
(57) H3o6peTeHne othocmtca k He4>TflHoa m 
ra30BOM npoM-cTM m npeAHa3HaseH0 aih bm- 
npaeneHMfl o6caAHow ko/iohhu (OK). Ue/ib - 
noebiiueHne. HaAexHoc™ pa6oTw ydp-Ba 3a 

CMeT npeAOTBpameHMJl ero 3dK/lMHMBdHt1R B 

CKBaxwHe npw OAHOBpeMeHHOii skohomhm 
SHepropecypcoB 3a cmct o6ecneMeHM« B03- 
moxhoctm yMCHbiiieHMR icpyTHmero MOMeHTa. 
Ann 3Toro Kopnyc (K) 1 ydp-Ba MMeeT kohmhc - 
CKne npflMyw w o6paTHwe HanpaB/iaioiUMe. a 
Ha ero HapyxHofi noBepxHoc™ Bbino/meHu 
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Ko/ibiieBOfl na3 2 m paAManbHbie na3bi 10. flo- 
cneAHMe mmgiot b nonepesHOM ceneHnn K 1 
pdBHOMcpHO M3MeHAK)LuyK)Cfl i7iy6nNy /yifl pa- 
Avia/ibHoro nepeMeineHMn po/imkob (P) 5 m 6. 
KOTopwe pa3Memenw b na3ax 10 c b03mo>kho- 
CTbio paAwanbHoro nepeMemenMn. B KO/ibue- 
bom naay 2 nocneAODaTe/ibHo c 

B03MO>KHOCTblO BpatUCH Wfl OTHOCMTe/)bHO npO- 

AO/ibHow ocm K 1 ycTaHoo^eHbi xo/ibija 3, 4 m 8 
c nasaMM 9 Ha o6pameHHwx Apyr k APyry no- 



BepxHOCTflx. rAe pacno/ioxenw BwcTynw./l/iM- 
Ha na30B xo/ieu 3,4m8b nonepeMHOM n/iocxo- 
ctm K 1 paBHa BeniiHMHe paA"a/ibHoro 
nepeMeiAennfl P 5 m 6. Me*Ay xo/ibqaMM 3. 4 

W8C B03MO*HOCTbK> BpailieHMW BOKpyr CBOeM 

ocm pa3MemeH btopom p«a P 5 m 6. B c/iynae 
cMATiiq OK Ha k3kom-to ee yMaciKe no aceMy 
nepMMeipy BbinpaB/ieHne OK 6yAeT ocymecT- 

B/WTbCfl HenOCpeACTBCHHO BCeMMMCTWpbMJI P 

5 m 6. 4 m/i. 



H3o6peTeHiie othocmtch k He<J>TflHOM m 

r330B0M npOMblUJ/ieHHOCTM. a MMeHHO K yCT- 

Pomctbsm A/in BunpaoneHMfl o6csahom ko/ioh- 

HLI. 

Ue/ibK) M3o6peieHMfl nB/iaeTCH noBbiiue- 
nue h3ag>khocth pa6oTbi ycrpoiiCTBa aa cneT 
npeAOTapameH\i« ero 3aKnMHMBam/ia b cxoa- 

>KHHe npM OAHOBpGMeHHOM 3KOHOMHH 3HeprO~ 

pecypcoB 3a cmgt o6ecneMeHnn yMeHbLueniiq 
KpyTfliuero MOMenTa. 

Ha cj)nr. 1 cxeMarnwHO M3o6paxeno npeA- 
naracMoe yCTpoMCTao; na <J>nr. 2 - pa3pe3 A-A 
Ha <J)nr. 1; na <J>ur. 3 - pa3pe3 B-6 Ha (J)tir. 1; 
Ha $>wr. 4 - TpaexTopMM nepeMemenMM ocefl 
Bpamennn po/imkob, ncpexaTbiBaiomMxcH no 

CMHTOM M HGCMHTOW CTeHK3M 06C3AHOM KO/IOH- 
Hbl. 

YCTpOMCTOO COCTOMT M3 UM/lMHAPMMeCKOrO 

MMe»oiuero KOHMMecxyio np«My»o m o5p3THyio 
nanpaB/wjomyK) Kopnyca 1. Ha HapyxHOM no- 

BepXHOCTM KOTOpOrO BbinOAHeH KO/lbUeBOM 

na3 2. tj\e nocneAOBaTe/ibHO pa3MemeHw um- 
nMMApMMecxne Ko/ibua, Bepxnee 3 m hidkhcc 

4, MeWAy KOTOpblMW yCTaHOB/ICHW C B03M05K- 
HOCTb'K) BpaiueHMA BOKpyr CBOeiTl OCM BepXHMM 
P«A PO/IMKOB 5 M HMXHMM p«A PO/IMKOB 6, CH36" 

>KeHHbix paaMemeHHbiMM b aepxHew m hidkhgm 

M3CTAX H3 MX TOpUOBWX POBepXHOCTflX BblCTy- 

naMM 7. MewAy BepxHMM m hm>khmm p^asmm 
PO/imkob ycTanoBneno cpeAHee unnMHAPMne- 
CKoe KO/tbuo 8. BepxHee 3. cpeAHee 8 m hmx- 
nee 4 uM/iMHAPMMecKMe Ko/ibua obinonneHbi c 
na33MM 9 na o6pameHMwx Apyr k APyry noBep- 
xhoctax, rAe pacnonoxenw ewcTynu 7 po/im- 
kob, Po/imkm 5 m 6 ycTaHOBneHbi e na3y 2 m 
paAnsnbHbix H333X 10 Kopnyca. Ila3bi 10 xop- 
nyca MMeiOT b nonepeMHOM ceMeHMM Kopnyca 
paBHOMepHo n3MenHK)iuyK)cn rnyGMHy ot bm- 
CTynoB 11 k BnaAMnaM 12 a^a paAwa/ibnoro 
nepeMemeHMA po/imkob. Ko/ibua 3, 4 m 8 ycia- 

HOOneHU C B03MO>KHOCTbK) BpOUieMUfl OTHOCM- 

TenbHo npoAo/ibnovi ocm Kopnyca. a a^mh3 
na30B 9 xo/ieu o nonepeMHOM nnocxoCTn Kop- 
nyca paBHa p3AMa/ibHOMy nepeMemeHMK) po- 
/imkob. B xopnyce aunonHen oceooM Kanan 13. 



YcTpoMCTBo p36oTaeT c/ieAy»oiuMM o6pa- 

30M. 

YCTPOMCTBO Ha KO/IOHHe 6ypM/lbHblX Tpy6 

cnycxaioT b CKBaxMHy n npM aoctm>kghmm mm 
5 BepxneM rpaHMuw CMaToro yM3CTK3 o6caAHOM 
Ko/iOHHbi cnycK npeKpamaiOT. 3aTeM oneHb 

MeA^eHHO Bp3U^3K)T KO/lOHHy 6ypM/1bHblX 

Tpy6. Ec/im KonoHHa Tpy6cBo6oAHO BpatuaeT- 
cn 3to yKa3biBaeT Ha to. mto p«Abi po/imkob 
10 aepxHMM 5 m hm)khmm 6 (<t>Mr. 1^4) eme He 
B3aMMOAeMCTByK)T co cmwtwm ysacTKOM 06- 

C3AHOM KO/lOHHbl. He3H3MMTe/1bH0 yBG/IMHMB 

r/iy6MHy cnycxa ycTpoMCTBS, BHOBb apamaioT 
KO/iOHHy 6ypw/ibHbix Tpy6. fla/ibHeMUJMM cnycx 
15 ycTpowcTBa npexpsmawT b tom cny^ae. ec/iM 

npM BpaiAeHMM KO/lOHHbl Tpy6 B03HMKaeT co- 

npoTMBneHMe ee spameHMK), mto CBMAeTe/ibCT- 
ByeT 06 ynope poamkob ycTpOMCTBa b cmatwm 
ynacTOK o6caAHOM kohohhw. floc/ie 3Toro co- 

20 3A3K>T UMpKy/inUMK) npOMUBO^HOM )KMAKOCTM 

b ckb3>kmhg, KOTopaw npoxoAMT Mepe3 OCeBOM 
xaHa/i 13 Kopnyca 1 m noc^ie bwxoa3 M3 Hero 
oMwsaeT po/imkm m cnoco6cTByeT mx oxnawAe- 

HMK). flpM BpameHMW KO/IOHHbl 6ypM/lbHbJX 

25 Tpy6 BpamaeTc« xopnyc 1 ycTpOMCTBa. npw 
3tom poriMK, HaxoAaujMMCH bo BfiaAMHe 12 pa- 
AManbHoro naaa 10 Kopnyca (<|)Mr. 4), oxasuBa- 

eTC9 npMMdTUM OAHOBpeMeHHO K CMflTOfl 

CTeHxeo6caAHOM kohohhw MAHy paAwanbHoro 
30 naaa Kopnyca. B pe3ynbTaTe sero ppomcxoamt 
nepeKaTWBSHMe po/iMK3 no ynoM»HyTWM no- 
BepxnocT«M o6caAHOM xonoHHbi m xopnyca ye- 

TpOMCTBS. B TO *e B pe M PO/1MK. 

pacno/ioxeHHuw c npoTMBono/ioxnoM CTopo- 
35 hu xopnyca 1. ynMpaeTcn b HecM«Tyio CTenxy 
o6caAHOM ko/iohhu m nepexaTueaeTCfl oaho- 
BpeMeHHO no stom noBepxnocTM m AHy paAH- 
anbHoro na3a xopnyca. llpM stom 
nanpaa/ieHMe nepexaTweaHMJi pohmkob m Bpa- 
40 meHMe, CBR3aHHwx c hmmm BepxHero, cpeAne- 
ro m HMxnero UM/iMHApM^ecKMx xo/ieu 3. 8 w 4. 
coanaAaeT c HanpasneHMeM 8paiueHM» xopny- 
ca 1 ycTpoMCTBa. B npouecce nepeKaTb4aaHM» 
po/imkob no Any psAManbHoro na3a 10 ohm m3 
45 anaAMHbi 12 nepeMemaxncn Ha BepiuMHy 11, 
*J 0 conpoaoxAacTcn npMMyAMte/ibHbiM bw- 
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♦ ADHweHneM po/iukob n3 xopnyca nofl ac*ct- 
eueM D03HMKa>omero 6oxoooro (Bbinpao/iAK)- 
luero) ycunnfl. flpii bwabm)k6hmh po/imkob ux 
BWdynw 7 nepeMeui3K>Tca no na33M 9. koto- 
pwe npeAycMOTpeHbi o Konbuax 3, 4 w 8. npn 5 
3tom TpaeKTOpwn nepeMemeHMA ocu apaine- 
HMA £o/iwx3, nepeKaTbiBa»oiMerocfl no hocmw* 

TOM CTCMKe o6C3flHOM KO/lOHHbl, 6yAeT MMeTb 
BMA OKpyXHOCm. nOK333HHOM H3 <J>MT. 4 

cnnotuHOM /iMHweii, ueHTp xotopom coDna^aeT 1 o 

C qeHTpOM 06C3AH0M K0/10HHW. OCb *e Bp3~ 

mcHUfl po/iMKa. nepeK3TbiB3K)U4erocfl nocMfl- 

TOM CT6HK0 KO/lOHHbl H BWnp30/1fl KDllierO CC 

6yAeT nepeMemaTbca no napa6o/iMMecxoM 
TpseKTopwn, KOTopaw noKa33Ha na tom we <}>m- 15 
rype nyHXTHpnoti nMHwevi. 3to npowcxoAMT 
M3-3a Toro, mto ycw/ine, neo6xoAHMoe ai* bu- 
npsB/ieHMfl CMnToro yM3CTxa o6c3ahow ko/ioh- 
hw BcerAS weHbiue ycunnw, neo6xoAHMoro 
Aia nepBUMHoCi Ae^opMsuviiiTOMxe koaohhw. 20 
Po/imk. nepeK3TbiB3K)iUMMcn no hccmhtom 
cienxe o6c3ahom ko/iohhu, nepeMemswcb M3 
en3AMHw 12 Ha BepwMHy 11 ah3 p3AM3/ibHoro 
ns33. OTOABuraeT xopnyc 1 ycTpoiiCTea ot ne- 
cmhtow CTeHKM a cTopoHy cmhtow. BuAewwe- 25 
Hwe po/inK08 M3 Kopnyca npexpauiaeTca 
noc/ie AOCTMxeHMR mmm Bepiuwn 1 1 ah3 P3am- 
a/ibHoro na3a. MaKCMMa/ibHoe psccTOAHne. Ha 
KOTopoe nepeMetuaeTC* po/iw'x, ownpaa/iflio- 
ium* cMATyio CTewxy o6c3ahom ko/iohhu. 6y- 30 

AST pdBHO CyMMe paCCTOflHMM. HS XOTOpbie 

BWABMraK)Tc« M3 Kopnycs ynoMHHyTuw m npo- 
TMBO/ie>KaiuMM eMy po/iuxM. B c/iynae cmrtmh 
o6c3ahom KO/iOHHbi Ha k3xom-to ee yMacixe no 
BceMy nepwMeTpy Bbinpao/ieHMe xo/iohhw 6y- 35 
act ocymecTB/iATbCa nenocpeACTBeHHo Bce- 

MH MeTWpbMfl PO/1MK3MM. TdKMM o6p330M. B 

npoqecce OAHoro o6opoT3 Kopnyca 1 ycTpofi- 
CTBa BunpdB/ineTcn ynacTOK o6c3ahok ko/ioh- 
hm, paBHWM no Aivme cyMMapnort BbicoTe 40 
B.epxHero m Hw*Hero p»aob po/imkob. flnn bu- 

npaB/ieHMfl HWtte/iexaiAMX CM»TbtX yMSCTKOB 
06C3AHOM KO/IOHHbl yCTpOMCTBO AOnyCK3K)T W 

noBTop«K)T onucanHwe onepaqwu. 

45 

n p m m e p. flonycTMM o6caAH3» xonoHna 
AnaMeTpoM 299 mm (Mapxa cianu K. to/iuihhs 
CTenxM 12 mm) cmrts Ha r/iy6nHe 3000 m. fln* 
Tpy6 T3kom npoMHOCTM nspyxnoe AaaneHwe. 
npw kotopom HanpjUKeHne b rene Tpy6w aoctm- 50 
raeT npeAe/ia TexyMecTw. psbho 130 xrc/cM 2 . 

3T0 3H3HMT. MTO A/lfl CMHTMH o6caAHblX KO/IOHH 
yxa33HHOM npOMHOCTM AOCTaTOMHO H3py)KH0e 

A3B/ieHne nopflA^a 130 xrc/cM 2 . flnq Bunpaa- 
/leHMn tsxmx xonoHH Tpe6yeTc« Taxxe Aaa/ie- 55 
Hue (m/im 6oxoBoe BbinpaB/i«»ouiee ycMnne) b 
npeAe/isx 130 xrc hs ks^aw^ xeaApaTHbia 
canrMMeTp xonTaxTa pa6oMero aneMema (o 
A3hhom c/iynae po/imxob ycTpowcTaa co cm«- 
tom CTenxoM o6c3ahoi4 xonoMMw. 



yCTpowcTBO cnycxacTcn Ha rny6nfiy 3000 
m hs 6ypn/ibHow xo/iOHne A^aMerpoM 140 mm 

(M3PX3 CT3/IM K. TO/1LHWH3 CT6HXM 10 MM). flpM- 

BeAeHHww sec 1 nor. m tskom xo/iohhw pasen 
Pnp = 38,8 xTc/m, npeAe/i TexyMecTM a Je K - 
5000 xrc/cM 2 . 

Bee Bceii 6ypM/ibHow xo/iohhw 6yAeT 

P = 38.8 -3000= 116400 xrc. 

PPM X034)(})MUMeHTe 33n3C3 npOHHOCTH 

K - 1.3 

n _<W _ 5000 _~ QAC r . 2 
Uf\on. - — y-y =3846 xTc/cm 

0) 



a np = ^4-3rLc : 
P 



Sce'i.rpyGbi 



. S C eM.Tpy6w = 40.7cm 2 : 
^=^2=2860 Krc/cM 2 . 
MoMeHT conpoTMB/ieHMP xpy^eHMio 



w = 



71 D 

16 



(l-« 4 ): 



0,12 n qc 

rAe Dud- cooTBeiXTBeHHo HapyxnwM m 
BHyrpeHHMM AwaMeTpw 6ypvi/ibHOM ko/iohhw, 
m; 

W = 3J4_^ (1 _ 08( . J) = 

= 0,000244 m 3 = 244 cm 3 . 
I4 3 (1) 

3 r?ac =a?, p - nl 



3 

r * ac = ^ = ' ^ P - a 2 



M 



"2 — rr 



0TKyA3 AOnyCTMMbJM momcht, c xotopwm 
moxho cxpynnBaTb 6ypn/ibHyK) xonoHHy a^» 
npnaeAeHMfl ee bo Bpamenwe. 6yAet 



M = W /lZ&i = 244 t /3846^- 2860 
=361120 kP 3 - cm = 3611 Kf M. 5 
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Toraa ycunne, B03HWKaK)mee ot aioro mo- 

M6HT3, COCT3BMT 

2 

rAe Di - HapyxHwvi A^aMeTp xopnyca ycrpoa- 
CTBd (ii3roTaB/iMBaeTCB M3 Y5T AnaMeipoM 
178 mm), m. 

flpw BUCOTe OAHoro ponuKa 100 mm, A^a- 
MeTpe 40 mm m BbiABn*eHnu KdKAoro po/iwxa 
M3 Kopnyca yCTpowcTBa Ha 5 mm nnomaAb koh- 

T3KTa Skoh, POAMKOB CO CMflTOlfi CTGHKOfl 0&- 
C3AH0V* KO/IOHHW 6yAeT M3MeHHTbC» OT 1 AO 

145 cm 2 . 

BoKOBoe Bwnpae/iflioiuee ycnfine, co3Aa- 
aaeMoe ycTpowcTBOM. paBHO 

o - Q 

okoh 

3to ycn/iwe no Mepe BbiABMweHMfl ponn- 

KOB M3 K3H3BKW KOpnyCa VCTDOMCTB3 6viieT 

M3M6HWTbCM ot 40573 ao 280 k1"c/cm 2 . MTO 
3H3MHTe/it»Ho npesocxoAHT ycM/iwe. Heo6xoAM- 
Moe ai« BwnpaeneHMfl paccMaTpuBaeMort 

CMflTOM 06C3AH0^ KO/IOHHW. 

A- A 
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(DopMy/ia M3o6peTeHMfl 
YcTpowcTBO a^» Bbinpaa/ieHMP oGcaAHOM 
ko/iohhw. BK/iK)HaioiMee Kopnyc c kohmmcckm- 

MH np«MOM M 06p3TH0ft HanpaB/lflKHUMMM M 

5 KO/ibqeBbiM na30M Ha HapywHOM noaepxHo- 
cth. noc/ieAOBaTe/ibHO ycTaHOB/ieHHwe b 
KO/ibueBOM na3y Kopnyca xo/ibua c nasaMM Ha 
B33WMHO o6pau4eHHbix nosepxHOCTflx. ycTa- 
HOB/ieHHbie Ha icopnyce mokay KO/ibuaMw c 

10 B03MO)KHOCTbK) BpameHu* ponMKw c BbiCTyna- 
mm b sepxHefl m HMXHePi Macmx, pacno/ioweH- 
hwmm b na3ax Koneu, oTnusatoiueecn 
TeM. hto, c uenbK) noBUUienun h3ag>khoctm 
pa6oTbi ycTpotfCTBa 3a cneT npeAOTBpaaieHMn 

15 ero 33K/iMHMBaHMH 8 CKBaxMHe ripn OAHOBpe* 
MeHHOfl 3K0H0MMM 3HepropecypcoB aa cneT 
d6ecneMeHH« yMeHbiueHwa xpyT»iuero momch- 
Ta, na HapyxHo^ noBepxHOCTn Kopnyca bw- 
noiiHeHu paAwanbHwe na3w t nMewmMe b 

20 nonepeMHOM ceneHuw Kopnyca paBHOMepno 
M3MeHfiiomyK)cn r/iy6uHy a^« paAMa/ibnoro 
nepeMemeHMji po/iWKOB. nptmeM po/inxu pa3- 
MeiueHbi b paAvianbHwx naaax Kopnyca c 
BO3M0)KH0CTbio paAMa/ibHoro nepeMeiue- 

25 HMfl. KOnbqa yCT3H0B/ieHbl C B03MO)KHOCTbK> 
BpamCHMP OTHOCMTe/lbHO npOAO/lbHOVI OCM 

Kopnyca. a amhs na30B xo/ien b nonepeMHort 
n/iocKOCTvt Kopnyca paBHa BennMnne paAwa/ib- 
Horo nepeMeiueHMA po/ihkob. 

30 
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[1st page] 

(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[figure under first page of columns 1 and 2] 

[see Russian original for figure] 
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[Abstract, 2nd page, 2nd column] 



annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhple on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 11, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf/cm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re \ 
= 38.8 kgf/m, the yield stress is <j y = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

P= 38.8-3000= 116,400 kgf. 

For a safety factor K = 1 .3 

««.-=f-*f-3846*f/crf 



p 



C 

pipe cross section 



Spipe cross section -40.7 cm^ ; 

116400 



a " = 1bT 

The torsional moment of inertia is 



= 2860 kgf /cm 2 . 



W 



D 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 

^«(l-0.8<0= 



From(l) 



16 

= 0.000244 m 3 = 244 cm 3 . 



o_2 2 2 . 



2 _ _2 
/7m °n 



" W V 3 



Hence the permissible torque that can be applied to the drillstring to make it rotate will be 

I 2 — 
M=wJ Clim ~ a " =24' 



3840-2860 



3 

= 361 120 kgfcm = 361 1 kgfm. 
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Then the stress arising from this torque is 

. M 3611 . nc70 . f 

Q= ^-53ii =40573k9f ' 

2 

where £>i is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 

Q 

Qstragttenirg ~~ q 

Hon 

This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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Atelice for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 

A— A 

[see Russian original for figure] 

Fig. 2 

B—B 



Fig. 3 
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